Flow and channel dynamics in the Middle Rio Grande in New Mexico have been impacted by human activities since the arrival of Spanish settlers in the Rio Grande valley in the mid-1500s. During the past century, the magnitude of the impacts has significantly increased due to increasing pressure from urbanization, demands for irrigation and municipal water-supply, flood-control projects and associated infrastructure. In 1999, the U.S. Bureau of Reclamation (BOR), U.S. Army Corps of Engineers (COE) and the New Mexico Interstate Stream Commission (NMISC) entered into an agreement to conduct the Upper Rio Grande Water Operations (URGWOPS) Review, and to prepare a Programmatic Water Operations EIS. Among other objectives, the project is considering means to meet the various water needs within the existing project authorities, while ensuring compliance with NEPA and the Endangered Species Act (ESA).
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The Rio Grande Silvery Minnow (RGSM) was listed as an endangered endemic population by the U.S. Fish and Wildlife Service in 1994; protecting and enhancing RGSM and other riparian and instream habitat is an important aspect of the URGWOPS review. To support these efforts, habitat-simulation modeling studies are being performed to evaluate the effects of current and alternative operations on RGSM habitat quality and quantity.
In traditional habitat-simulation modeling, the distribution of depth and velocity at the study site that is used in the habitat evaluation is typically estimated using onedimensional (1-D) modeling techniques, which assume that the flow follows essentially parallel streamlines (Milhous et al., 1989) . The Middle Rio Grande has a wide, braided channel with multiple diverging flow paths and considerable variability in depth; thus, the one-dimensional approximation has relatively low resolution in the cross-stream direction, and can be subject to considerable error. To provide a better understanding of the hydraulic conditions and Rio Grande Silvery Minnow habitat within the Middle Rio Grande, two-dimensional (2-D) hydrodynamic modeling is being used in lieu of the traditional 1-D approach. The 2-D analyses are being conducted on eight Rio Grande and two Rio Chama sites using the RMA2 computer program with the BOSS Surface Water Modeling System (SMS) graphical user interface (GUI). RMA2 is a depth-averaged finiteelement model that computes water-surface elevations and horizontal velocity vectors in a 2-D flow field. The BOSS SMS GUI facilitates generation of the 2-D grid and visualization of the RMA2 results. The 2-D hydrodynamic output is combined with habitat use data in an ARCVIEW GIS format to evaluate the quantity, quality, and distribution of habitat at the study sites. Although many technical challenges have been encountered in the modeling, the results are believed to be a significant improvement over those that could be obtained from a 1-D analysis, and the approach has the potential for wide application to aquatic-habitat simulation.
